Polyamines are oxidized in plants, bacteria, protozoa, fungi and animals, by a variety of oxidases with differing modes of action and cofactor requirements [ 1-51. T h e nomenclature in this area is confused and too often in the past it has been a question of 'When I use a word, it means just what I want it to mean', to quote Humpty Dumpty [6] . T h e confusion has arisen partly as a consequence of limited investigation of the substrate specificity of particular enzyme preparations and partly from a tendency to name an enzyme from whichever substrate was used in the assay. Polyamine oxidases are defined here as enzymes able to oxidize spermidine or spermine, whether or not they also act on di-or monoamines.
The polyamine oxidases can be divided into those that act at the primary (terminal) amino groups of di-and poly-amines and form ammonia as one of the products (Group I; Scheme la); and those (the majority) that act at the secondary amino group(s) of the aminopropyl moities of spermine or spermidine (Group 11; Scheme lb). Oxidases acting at a secondary amino group can be further subdivided, depending on whether diaminopropane (Group IIa) or 3-acetamidopropanal (Group IIb) are among the products (Scheme 1).
Bovine plasma polyamine oxidase (EC 1.4.3.6.) , an enzyme that has been considered the prototypic mammalian copper-dependent amine oxidase, has been the subject of extensive study (for reviews, see [4, 7] ). T h e enzyme has long been considered to act on spermidine and spermine to produce respectively an aminomonoalde- [9- 121 despite the careful work of Israel et al. [13, 14] who were unable to detect acrolein formation Volume 26 when synthetic spermine dialdehyde, prepared by unambiguous synthesis, was allowed to break down under physiological conditions. A more recent report, based on NMR and MS data, suggests that the products of spermine oxidation by the bovine plasma enzyme are 3-aminopropanal and spermidine [15] , placing this enzyme in Group IIb. Again, no trace of acrolein was found under physiological conditions.
The polyamine oxidase of Pischia pastoris oxidizes spermine to a dialdehyde (Scheme la), and also forms a dialdehyde from spermidine [16] , making this a Group I enzyme. Rat liver polyamine oxidase (E.C. 1.5.3.1 1; [4]) catalyses the oxidative cleavage of spermine or spermidine at a secondary amino group with the production of 3-aminopropanal (Scheme lb), placing this enzyme in Group IIb. The barley (Hordenum vulgare) polyamine oxidase forms diaminopropane as one of the products spermine and spermidine oxidation (Scheme 16; [ 17] ), hence this enzyme is in Group Ha. Polyamine oxidases are widely distributed, a partial list of organisms in which activity has been detected is given in Table 1 .
In excess, extracellular polyamines are toxic, both in vivo and in vitm [26, 27] . Hence one function of the polyamine oxidases could be the regulation of both extracellular and intracellular polyamine levels, with N-acetylation as the initial, detoxifying, step [28-301. However, some cells (and species) do not possess a polyamine acetylase, cells can excrete polyamines [31, 32] , and antizyme can protect against abnormal accumulation [33] . In most mammalian cells the intracellular flavin-containing polyamine oxidase is part of a recycling pathway that may not lead to a reduction in total intracellular polyamines. Inhi- In some bacteria and lower eukaryotes polyamine oxidases can be induced when these organisms are grown on polyamines as the sole carbon or nitrogen source. Thus, under these circumstances, the induction of polyamine oxidases is an adaptation to the environment [16] and this may also be the case in some helminths [23] and other parasites [24, 25] . 
